Purpose Problem-oriented drug information (POD) is a service in which health professionals provide evidencebased answers to clinical questions posed by physicians. The objective of this study was to evaluate the user satisfaction and clinical impact of POD, to investigate predictors for use and to examine the kind of sources physicians search before applying for POD. Methods To evaluate POD, a questionnaire was distributed with problem-oriented answers sent from a drug information centre to physicians during the period of April 2006 to March 2007. Results Of 197 questionnaires, 183 (93%) were returned. The information from the POD service was highly valued by the physicians, and 90% of the answers led to reported impact on clinical practice in the specific clinical situation. Furthermore, 74% of the answers were intended to be used in a wider context either for future patients (67%) or for dissemination to colleagues (51%). Secondary-care physicians more often than general practitioners (GPs) used the information for dissemination to colleagues (63 vs. 39%, P=0.0008), while GPs more often used the answer to support patient information (88 vs. 70%, P=0.0029). The most prominent motive for applying for POD was a request for evidencebased information (78%), and the service was used to overcome barriers to practicing evidence-based medicine such as lack of time (36%), skills for searching (26%), and appraising the literature (13%). Before inquiring, 74% of the physicians had tried other information sources; the most frequent sources used were a drug reference (68%) and consulting a colleague (24%). Secondary-care physicians reported fewer barriers than GPs when seeking information, and secondary-care physicians searched other sources more often than GPs before contacting the service (81 vs. 67%, P=0.031). Conclusion POD represents a useful source for acquiring evidence-based drug information by physicians. POD is highly valued by the users. It was reported to have an impact on clinical practice for the specific patient but is also intended to be used in a wider context for future patients or for dissemination to colleagues. GPs' and secondary-care physicians' use of POD differs with GPs having more focus on patient information and secondary-care physicians having more focus on dissemination of the information to colleagues.
Introduction
Questions about patient management arise in daily practice, with 0.16 to 1.27 questions per patient depending on the methodology used and the clinical setting [1] . A great many of the questions concern pharmacotherapy. About 60% of the answers are simple, such as the dose of a drug, and can easily be located by looking in textbooks or medication databases [1] . Other questions are more complex and a large portion remain unanswered although in many cases an answer exists in the literature that would have changed the physician's decision [2, 3] .
Physicians are urged to practice evidence-based medicine when facing questions about patient care. However, in a busy practice this may be difficult, though most physicians are enthusiastic about evidence-based medicine [4, 5] . Despite the increased access to updated primary evidence (e.g. PubMed) and databases of pre-appraised evidence-based medicine (EBM), the traditional methods of seeking information such as consulting a colleague or use of paper sources still prevail amongst qualified medical staff in the clinical setting [1, 3, 6] . Electronic EBM sources seem rarely to be the primary resource of information [6, 7] , even though studies show that a substantial number of clinicians' questions can be answered by pre-appraised EBM sources [8] [9] [10] .
Numerous explanations account for the unanswered questions and the non-compliance to evidence-based practice. The most prominent barrier is the lack of time to find the information. Other major barriers include difficulty formulating an appropriate search question, limited search skills and familiarity with evidence-based resources, limited access to EBM sources and the Web in clinics, uncertainty as to whether the relevant information has been found, and lack of skills to appraise the literature and transfer the many pieces of evidence into a clinically useful approach [1, 3, 4, 11] .
Problem-oriented drug information (POD) may be a method to overcome some of the physician's barriers to practicing evidence-based medicine. POD is an answering service for the physician where the information is designed to include a discussion of the specific patient problem rather than to purely retrieve and forward pertinent literature. The information is typically provided by clinical pharmacologists or pharmacists with expertise in literature retrieval and appraisal [12] [13] [14] [15] , and the working method has much in common with the concept of EBM. A few studies have shown that POD has an impact on clinical practice [15] [16] [17] . Since then, the access to userfriendly electronic EBM resources has increased and physicians' attitudes towards POD may have changed. The motives that trigger the use of POD have not been investigated in depth and could be helpful for characterisation of the need and eligibility of POD as a method to change clinical practice. The objective of this study was to examine the user satisfaction and clinical impact of POD, to investigate predictors for use and to examine the information sources that physicians have tried before contacting the service. Further, we discuss whether POD is a method to improve physicians' practice towards evidence-based therapy.
Materials and methods

Drug Information Centre
The Drug Information Centre is a regional centre that serves the southern region of Denmark. It is organised within a clinical pharmacology unit at the Department of Biochemistry, Pharmacology and Genetics, Odense University Hospital. The aim is to offer POD to physicians and other health professionals and to promote rational pharmacotherapy in clinical practice. The staff consists of two clinical pharmacologists and two clinical pharmacists. In addition, clinical pharmacology trainees, presently two, participate in running the service.
To ensure high quality answers, the work is done in a strictly standardised way outlined in written instructions. To get access to our service, it is a prerequisite that the answer is not available in The Danish National Drug Reference, Medicin.dk. The service is free of cost for the users. In order to find up-to-date and evidence-based medical information, a comprehensive literature search is performed using bibliographic databases, pre-appraised EBM sources, drug information databases, medical websites and the centre's own library consisting of textbooks and journals. The answer is provided within a timeframe defined by the enquirer. A preliminary telephone answer is provided when needed. The answer is prepared by clinical pharmacists or clinical pharmacology trainees under supervision of a clinical pharmacologist. The written answer goes briefly through the literature and ends with a conclusion consisting of a summary of the evidence and recommendations for the specific clinical situation, if appropiate. All answers are documented with references. Except for questions where a previous answer can be used, all answers are internally reviewed and approved at a weekly staff meeting before being sent to the enquirer.
All questions and answers are documented in a web-based question-answer database available to other clinical pharmacology units in Denmark. All answers are in English as the majority of the answers are published in the international online question-answer database, Drugline. From these databases, it is easy to retrieve previous answers from our own or other drug information centres, and therefore the answers can easily be updated and unnecessary repetition is avoided.
Questionnaire
From April 2006 to March 2007, a questionnaire was mailed to all physicians who received a written problem-oriented answer related to a specific patient. Answers to questions of a general or technical nature or answers to health professionals other than physicians were excluded from the study. To maximise response rate, a reminder and a new questionnaire were mailed 3 weeks later to non-responders. The questionnaire was coded with the number of the corresponding query to the Drug Information Centre. In this way the response to the questionnaire could be linked to the characteristics of the enquirer documented in the question-answer database.
As there were no published standardised instruments, a new questionnaire was developed on the basis of items identified in qualitative interviews with eight users of the Drug Information Centre. The questionnaire was pre-tested with ten previous users before the study.
The questionnaire contained eight questions. Five questions were related to the user satisfaction with the answer. The physicians were asked about the level of satisfaction with the answer in general as well as with the extent, answer time and usefulness of the answer. These four questions were to be prioritised on a five-point scale ranging from completely satisfactory to completely dissatisfactory. Finally, the physicians were asked whether they would use the service again, and here it was possible to answer yes, no or perhaps.
To examine the physician's motive for applying to POD, the physicians were asked why they contacted the service. Further, they were asked which drug information sources they had sought before requiring the service. Finally, to assess the impact, the physicians were asked how the answer was used. Multiple replies were allowed for these three questions in preprinted categories together with an option to answer "other" and specify, if appropriate.
Data analysis
Data are presented as actual numbers and percentages. Inferential statistics are two-tailed Pvalues associated with the z-ratio for independent proportions. As this study was exploratory and descriptive in nature, no corrections for multiple testing were applied. Statistical analysis was performed using an online calculator (http://faculty.vassar. edu/lowry/VassarStats.html, accessed August 19, 2008) .
Results
Physicians
A questionnaire accompanied 197 answers sent to physicians. The total number of answers during the study period was 226. Among these, 29 were excluded from the study because they were answers to health professionals other than physicians or answers to questions of a general nature. Of the 197 questionnaires mailed out, 183 (93%) were returned. Among the responders, 97 (53%) worked as general practitioners (GPs) in primary care. Of the 86 (47%) physicians working in secondary care, 80 (93%) worked at hospitals and 6 physicians worked as medical specialists outside hospitals. During the 1-year study period, 3 physicians contacted the information service three times, 20 (13%) twice and 134 (85%) physicians used the service only once. Of the 183 responders, 97 (53%) were female. There were no differences between responders and non-responders regarding the abovementioned characteristics.
Questions
Thirty-one percent of the questions dealt with pregnancy, 24% with drug interactions, 22% with adverse reactions, 10% with choice of treatment, 6% with lactation and 7% with miscellaneous issues. A preliminary telephone or e-mail answer was given for 117 (64%) of the questions with a median answer time of 1 day (range 0-43, 95% percentile: 19 days). The median answer time of the written answer was 27 days (range 0-284, 95% percentile: 104 days).
Impact of the answer
Ninety-seven percent of physicians found that the answer was useful in the clinical situation, either completely useful (83%) or partially useful (14%). The use of the answer was classified into two main categories: use related to the specific patient or to a broader application, and the results are shown in Table 1 .
User satisfaction with the answer
In all, 176 (96%) physicians reported willingness to use POD again. The assessment of the four other satisfaction parameters related to the answer is shown in Table 2 . There was no difference between GPs and secondary-care physicians with regard to the assessment of these four parameters (not shown). The answer time was the parameter where most dissatisfaction was observed. There were 155 (86%) physicians who found the written answer time completely or partially satisfactory. Among these physicians, the median answer time was 25 days (range 0-132 days) and 101 (67%) had received a preliminary answer. Among the 26 answers (14%) whose answer time was not described as satisfactory, the median answer time was 56 days, and among these 15 (58%) had received a preliminary answer. For answers received within 25 days (n=83) and 56 days (n=146), the number of physicians who were completely or partially satisfied amounted to 79 (95%) and 133 (91%), respectively.
Motive for applying for problem-oriented drug information
The motives for inquiring were classified into three main categories: need for high quality information, patientrelated motives and motives related to information-seeking barriers (see Table 3 ).
Information sources searched before inquiring
The different resources searched before inquiring were classified into two categories: written information and personal communication with health professionals (see Table 4 ).
Discussion
Impact of the answer Our study confirms that POD is a valuable method for providing useful, high quality information to physicians within the management of patient care. We found that 90% of the answers were used in the clinical situation, either for patient information (79%) and/or for change of therapy [15, 16] . The impact measure in our study differed from the two other studies in two ways. In contrast to our work, the Norwegian study included change in routine and control of ongoing pharmacotherapy as impacts [15] , and in the Swedish study, answers that supported continuation of current therapy were included [16] . A reason for the higher impact may be that our questionnaire had fixed categories (patient information and dissemination to colleagues), while in the two other studies, change in clinical practice was to be described in free text. It is possible that the responders in the other studies did not assess patient information as a change in clinical practice. Evidence-based answering services for GPs, where clinical questions in general and not only limited to pharmacotherapy are being answered by clinical librarians or GPs have also evaluated the impact on the patient [18] [19] [20] [21] . All these studies promoted the usefulness of an evidence-based answering service, and 20-55% of the GPs reported that the given answers had an effect on their patients. POD is a more specialised service employing pharmacological specialists, which may contribute to the higher impact of POD compared to a general answering service.
In addition to applications to the specific patient, our study suggests that POD may affect the clinical practice in a broader sense. Two-thirds of the physicians stated that they intended to use the information for future patients, which is similar to what Lyrvall found [16] . Half of the physicians would use it for dissemination to colleagues, which is similar to the findings by Pomp et al. [15] .
User satisfaction with the answer The information was highly valued by the physicians in our study. More than 90% of the physicians found that the given information was of satisfactory quality in general and specifically with regard to the usefulness and the extent of the written answer, which is similar to the results from the two Scandinavian drug information centres [15, 16] . Nearly all physicians stated that they would use the service again, which we consider to be an indirect indication of satisfaction with the service.
In addition to being reliable and useful, information sources should be readily available and quick to use to be rated useful [6] . In our study, the answer time of the written answer was the most criticised parameter, supporting that the rapidity of the answer is important for the usefulness of the answer. Fourteen percent of the physicians found that the answer time was not satisfactory, which is similar to the Swedish study where 13% stated that the answer was not fast enough. A major proportion of the clinical questions received by evidence-based answering service are complex and make searching primary literature necessary [20, 21] . Rigorous critical appraisal of primary literature is a timeconsuming process requiring access to full text articles and frequent requests for interlibrary loans. This poses a limit to how fast a written answer can be. The median answer time in our study was in the same order of magnitude as the Swedish study (25 vs. 20 days) [16] . In the Norwegian study, nearly all participants were satisfied with the answer time but the exact answer time was not mentioned. We analysed the answer time of the responders who were dissatisfied, and it seems that an answer time of less than 25 days may ensure a high user satisfaction with the answers. It should be noted that a majority of the responders who were dissatisfied had received a preliminary answer within a few days.
Motives for applying for problem-oriented drug information
The most prominent reasons for requesting POD were a need for evidence-based information and decision support GP General practitioner, SC secondary-care physician, ND not determined on behalf of the safety of a specific patient or future patients. The results support that EBM is a well-known concept and physicians generally have a positive attitude towards it [4, 5] . Our study confirms that time constraints, lack of skills in searching and appraising the literature and limited access to EBM sources are considerable barriers to answering clinical drug questions [1, 3, 4, 11] . A study among Danish hospital physicians found that most of them seemed to lack knowledge of the most basic aspects of evidence-based medicine, and this may represent another substantial barrier to implementing EBM into clinical practice [7] . Studies on the effect of training in EBM and searching the literature show contradictory results [4, [22] [23] [24] and GPs seem to prefer predigested, evidence-based information over developing the skills to produce the information themselves [5] . Even though the physicians have access to search in pre-appraised sources, a major portion of complex questions require an additional search in primary literature [9, 10] , require access to a diverse set of sources and typically take hours to be answered [9] . In this situation, it seems obvious to seek POD to overcome time constraints, lack of access and lack of skills in searching and appraising the literature.
Sources searched before inquiring
The National Drug Reference, Medicin.dk, was the major text source for information, followed by communication with human sources, in particular colleagues, while electronic text sources were a minor source. The same ranking of information sources was found in systematic reviews of physicians' information-seeking behaviour [1, 3, 6] , and this pattern is also consistent with a study showing that Danish hospital physicians most often consulted textbooks, colleagues and scientific journals whereas evidence-based electronic sources were least consulted [7] . We did not ask whether the websites used were EBM sources, but comments by the responders show that the Internet use included EBM sources (e.g. PubMed). The exact frequency of use of EBM sources can not be estimated from our results, but Danish hospital physicians have reported that 44% used PubMed often while other EBM sources were seldomly used [7] . Among Danish GPs, 44% used information found in EBM sources in clinical practice (frequency of use not stated) [25] .
Differences among GPs' and secondary-care physicians' approach to problem-oriented drug information
Significantly more GPs than secondary-care physicians requested information to support patient information (38 vs. 24%), and consistently more GPs than secondary-care physicians used the answer to support patient information (88 vs. 70%). This difference may reflect the difference in working procedures. The general practitioner is more often the first and only person with whom a patient is in contact through a consultation, while in the hospital the patient is usually taken care of by a team of health professionals with the nurse as the primary contact. Another difference is that in the hospital, physicians have numerous colleagues, work in more teaching-oriented settings and have daily conferences with colleagues. These differences may explain why the secondary-care physicians more often than GPs contacted the drug information centre to retrieve information for supplementary training (25 vs. 13%) or for dissemination to colleagues (32 vs. 18%), and why the secondary-care physicians more often than GPs used the answer for dissemination to colleagues (63 vs. 39%). The latter is consistent with the Norwegian study, in which a higher proportion of hospital physicians than GPs discussed the answer with their colleagues (74 vs. 55%) [15] . Secondary-care physicians search other sources more often than GPs (81 vs. 67%) and more often search more than one source before contacting the centre. Further, secondary-care physicians used internet sources (28 vs. 14%) and scientific papers (25 vs. 7%) more often than GPs. This corresponds to the fact that GPs more often than secondary-care physicians stated that lack of skills in searching (33 vs. 18%) and evaluating the literature (18 vs. 7%) were the motives for enquiry. Our findings may reflect that specialists are better trained in searching and EBM as they need the Internet for access to cutting-edge research. This is in accordance with an American study, which showed that more specialists than GPs use the Internet for literature search and accessing online journals for a specific topic [26] . Another weighty reason for lower use of Internet sources is that GPs work outside the library systems that provide high-quality online information to hospital-based clinicians.
Limitation of the study A limitation of this study is that the participating physicians may not be representative of the general population of physicians. The physicians who contacted the Drug Information Centre might be more motivated for change in clinical practice than physicians who do not use our service. Instead, this study can be seen as a head-tohead study among the different users of our service. Practical and ethical reasons limit the use of classical randomised methods to assess the impact of POD, and without a control group we can not assess the number of questions that would have remained unanswered if POD was not accessible. In a pilot study on an evidence-based answering service, the physicians reported that without the service one-third of the questions would not have been pursued [20] .
A questionnaire is problematic as it relies on the recall of the respondent and the interpretation of the question posed. Another weakness is that we only have indirect evidence of adherence to our information. The physicians were only asked how they intended to use the information. We did not investigate whether the use of the information was transformed to action, or whether it had any effects on the patient level or on a population of patients. The same is true for the use of the answers in a broader sense. Further research is needed to clarify whether POD results in a better health outcome and how this strategy compares with other possible methods of increasing access to evidence. It has been documented that physicians tend to over-report their use of journals and textbooks and underreport their reliance on colleagues and experts [27] . This may have biased our results towards a higher use of written information seeking.
We did not investigate the economic impact of our service. Cost-effective analyses of POD are methodologically difficult as the output is complex, covering a wide range of diseases, adverse reactions and patient circumstances, and there are difficulties in converting change in health into financial value [17] . The evidence of the economic impact is therefore limited and has only been evaluated in two studies [28, 29] . The methodologically best performed study investigated the economic impact of patient-specific answers over a 6-week period in 1999. Seventy-seven of 570 answers had assessable potential savings which were estimated to be $195,000 [29] .
Conclusion
Problem-oriented drug information represents a useful source for acquiring evidence-based drug information by physicians. The information is highly valued by the users and leads to reported change in clinical practice. GPs and secondary-care physicians have different preferences for POD. Compared to GPs, secondary-care physicians more often use the information for dissemination to colleagues while GPs more often use the answer to support patient information. The service is used to overcome barriers to practicing EBM such as lack of time and skills for searching and appraising the literature. Only a minor portion of the physicians use EBM sources before contacting the Drug Information Centre, whereas traditional sources such as the Drug Reference and consulting a colleague are preferred. The information was reported to have an impact on the clinical practice in the specific patient, but the results indicate that it also affects clinical practice in a broader sense for future patients and through dissemination to colleagues.
